EXHIBIT 4 
to 

REQUEST FOR RECONSIDERATION DATED 
APRIL 7, 2010 



Illllllllllllllll 



yS007477938B2 



United States Patent 

Sua et at. 



im VMmt No.: US 7,477,938 B2 
(45) pate of Fateiit: Jan, 13, 2009 



(75) IrevOTlors-. Tmg S«n K-iic Mes.^. X,t ;USj; 

Jut-Ciit-n lAu. M./i!<i, NJ (US); 
Jeffrey M. VV«, Wamnsion, PA (US) 

(73) Asstgaee; Johnsoti & {obuioa CysuHier 

Comp»r(it«, Inv., Skilirtiaa, NJ ^S) 

( * ) Notice: Subject ic: assy c!i.-;c!aimer, tlietennof this 
patem is est<Mic!c-<J or atJiust«d vmler 35 
U.S.C. !54(b)by805days. 

(22) Pilod; Jun.30,20»3 
(65) PH«rPubUcationjNt« 
US 200*0267232 Al Dec. 30, 2(304 

(51) ItttCL 

A6miS» (2006.01) 

AMMsm i2imm) 

{St) liS.CX 684/20; 604/50$ 

(58) l-leiti of <:iass{fica«OB Search 604/19-22. 

^''500-501, S90.1, 891, i , 892.1 
See appiicaiion file for coiiapieJe searcii history. 

(SS) Re&nmcei! Cited 

as. MIENT OOCUMiSNTS 

4,372.296 A ♦ J/1983 Fahim - <S01,2 

4,406,658 A mm iMia^sA. 



4,474,570 A 
4,767,401 A 
4.842,577 A 
4,?5WS4 A 
4^57,480 A 



10;m4 Arfwsetal. 
Sfmi Ssjiiamian 

M990 J 



5,042,973 A 
5,147,397 A ' 
5,162,043 A 

smon A 

5314,502 A 
5,52«,34l A 
5,J3«,4i2 A 
5,3^*32 A ♦ 
5,380,272 A 
5384.134 A 
S,3iS7JS9 A 
5,4053 S7 A 



12.'19SI0 Step3j«B«tai 

«^J»! CJntaaelaJ. 

9/iS92 Mjsefsetal 

Wmz I.ew«tal, 

Vim ThSflavmetat. 

Vim Lew<3Sii3. 

S'19!M BurJcetal. 

mim Gross «tid 

mm Gtoss 

i/1995 Klos»*tsi. 

2/W95 Ojrysta!. 

4./J®S My^rsstaJ. 

(COBtirmed) 



PORE!GN R'VIWr DOCUMENTS 



OTHER PUBLICATIONS 
to Patei pabiieiyaraiSable prior to Jub.30, 20C3. 



(Coatimitid) 
Primary Exautittep—Mamfsi A Me!3d«K 



(57) 



ABSTR.^C"T 



The pi-esent invejition features a device isaving a barrier mem- 
bfBue conWiJling surface, the device coti^iiining; a power 
source ; a &rst coadivctv-'c eiectrode; a seco jkJ coadueti ve e!<!c- 
Uwie; ami a canier eoTitaining an seliVif agmi; wherein ilie 
power sfliirce is in ejectdc cooanwcjcsiion with tte iixst ixtn- 
(Juotive efeciHstle aat! th» secoad eouiluctts'o eioetrode, 
whwein the fim ccmdtMtive eIe(Sro<3e and ike seooad coadiic- 
riveeterodesBW fe kimc comajumcati on with the c euw, and 
whereiB tlw carrier is itt coinmunication. with the bairisr 
itBsmbrajJs coatac&ag ssriaoe. 

25 Claim, 6 Braiving Sbcets 
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»EVJCE FOR DELH'EaV Off AOm'E 
AGENTS TO BARRIER MEMBIUNISvS 

FIELD OF THE tNyBH-nON 

fhe present inveattieai reJates ta a device forapplicaiSon to 

BACKGROUND OF THE INVENTION 

TransdeEtaai devices have beaa wideiy prescribed fer 
decades in the treaiment of is systemic discs$e$ and focal 
cottditioas, D«rmi\ passh-e ittrisdernial deiivefy, 3Ctive 
agent is delivered into a nujunwl by ysiag 3 tonoentouioi! 
gradient across a b^.Tier n:tfi!i:br<;iie chrougi) p8-;f.ivt' 
dif&sion thxoiigit bkkiX i'or cx;u«pic, a patth cjojiiairL'r.g the 
drag ia high i;once«traiif)ri is &t'r'i>.evi to ihe -iki-.i tif a pi::!£rA. 

Eiectrictfy my be etnpJoycd to faciliiaie ;ir,!g trsaspor; 
acfcss rtMsJdn harrier, Inelei;mcity-asiiijii?dav"v'jccs, -an ekt-- 
tric powaJiai (vcltage) is appiied tW nitmbrauo w focilsisio 
drug tonsport. in trarisidennal iontf>phow&is, an .-.nn.'SJd dru;:, 
migrates imo the skin driven by :») appiieil eiectrjc pokT;';:;! 
gradient, Aiiioniv djiigi. are defivered ii.to the skia v.ricicj- she 
cathode (ri^jUvely charjied eitx-iwit.'). \<'hik- ciHiunio drugs 
are (ieltvered wnder the anode (fK)siijv<eiy ch;:rged fiecirodej. 
icmtophofcsis enables enhanced as wti! as btiwr tontroJ of 
pfiftneation rate ot the ionic S|iee{«s inio the skin. 

The II30S1 common design of an iomophoresis device 
iachjd«s a power source (e.g., a barteiy), an electric ecajtroi 
mechsnistn, snd t,vo separate conductive electtwfcs. Each 
conductive ei*«;trode is in coau»ti with a separate efectrolyie 
composition (wiib or wtthoutan active agetst). TheelectnoJyie 
or ionic active cotnposition is generally ^iSjea: an aqneotis 
soltttion contained in a iiqt«d dbamlwr or a semirsolid. Tlw 
asscBahly olUie conductive efectiode and clectjwlyte compo- 
sitioais oS«j referiw3 to as "aacieeUwdc assctaWy" or simply 
"an dectjwfe." The twio electrode assMablies are usnaSy 
ailjxed to iiie st^rattid by electric issittalioti betwt^ 

Aftema^veiy, th? wo dccusode asseaibiies may be con- 
sstr»cted kin it siugile iontophoresis device with an «]ecttic 
insulating materia) hnilt bcdween the tm eUtcaadit assem- 
blies for dectneal isolation to prevent shorting current Ait 

example of siji;h sn iotivophtjrfsls device is dis.cl<ised in IT.S. 
ftu. No, 5,387,189. 

in another vfjriatioti of the common iontopfioresis (ievice 
designs, the eIiK:trofyte coaipu-iition in ar.e ottlw two eiec- 
VKtde assatnbiies is eiiminatc-d, sjid ihe ooadiic live electrode 
is placed direciiy in coalact w(;h the skin to cottipiete the 
t-Jectric oucuit. An ex.irnpie ct ti.vh ;or;;'>Fi;ort'si!> device is 
disc Icj-i-ed in US 5^t. No. 6,iS5.4S7 

Oisnuf: a lyoica! iotiiophoresis opv-rarloii (mouo-pokir 
op'--r3iir;n). out- i-,f foe electrodes ,(i e , active elet-trode) 
drives tile aciive agent sntci she skin. The other eJeclcode {i.e., 
disperse electtode) serves to tlose the eJectricai circuit 
through the sicia. Sometimes, 3 second active agisa of appov 
site electric charge can he piacedialrt electrolyte cotnpositton 
in contact witJj tjje se^cond cskctrodo, IbMS, b!»ng daUwered 
into the ski« imidef tiie second olcctiode. Alternatively, the 
electric polsirity of she firs! sad S':;ctjfid eioctiodes can be 
reversed periodlcaliy !(> drive tC'-iic species wnder both elec- 
trodes (bs-polar opwa'ao-O. A bi-polar ivjotopiwresis device 
for !rj.usdeimaldvi!>rdeiivei-vi,sdiscfesedU.S,Pat,No. 4,406, 
f>5S, 

Acne atid rosacea are major diseases; of tJie skin asKociuted 
with sebaceous fothcie,'* on the skin. There are many treal- 
msntSi bat no cures for scne or rosacea. Siich treatments for 
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acne include antibiotics (wbich kiil cr inVubii j.uv>\viii oi p 
ames bacteria which play a role In acnel retinoids snch na 
tcetinoitiand isoteiinoiti.ajifcaicrobials sucii a.-, beicysy; per- 
oxide, and icenstolytic agents swth an saiicy ! ic actd. Rosacea 
S can be treated with antihiotics, sulfijj-, sodinrn snlfaceiannde, 
and iBtinoidi!, The presettt i»\«ntion relates to a device that 
cati be ased to treat acne or jwsseea, or other condiSons tltat 
aScct barrier menibrwes. 

so SOMMASy OF rm im'KNTlOH 

In one aspect, tlie [wesetit invention fcatares a device hav- 
ing 3 barncf membrane corit^ciing surface, the device con- 
taining: a pover source; a first cciiiductive eIes.'U-ode; a sect^nd 

! conduciivc electrode ; and a carri er; svhereia the power soiuv*? 
!■! in dectj-ic cani.'jraiiiciiiion with the first condttcsive eleo- 
!ro,:ir: ::rid (k'i .^licond tU'ndnctive i;le>;tnjiie. v, herein the f'.zhi 
tO;,dae!i'.v't'.is:ircK;ear«Jdjeiiecrorid onduL-tiveejet-ij-oddtire 
in wr;.;.- ^■yjaraunication with the carrier, aiid whereiii iho 

:c -.■•o:<." ,^ i.n iXWunHniwiion w(ds ?Sw barrier momhrwe t-OH- 
!ak:T!.ni; s-.xif.3cc In aa^iher asp«ct, the presfnt iiweaticn fea- 
tu.-ci « r!,..>;!iOd oi'aJrninisicringKeclriciiy to ahtitiian barrier 
SKUibriijic by applying tc the aiembrsne such a device. In 
iinrAher dspeot, the prcMer^t i.Ts'Sfition feal'uri;'; a method of 
irt'atinga ski;U'<!f)di!ionb> applyingio tlii.- sKiri ■^nch,-; cii.'vice. 

hi ajiotiwr asfpcet, tiie present inveoiion fo.:;uire.s a fiovice 
having a batrier mertibt^iae contacting surJiKc, ibt- devic* 
cantottting; a power source: a first coadi}cii\e ciecrrode; fi 
second conductive electrode; and a carrier containing an 

30 active agent; whensia the power source is in electric coitunn- 
flicaiiod witit tite r»'st conductive electrode and the sccottd 
conductive electrode, whsjein the lirst conductive electrode 
and the second conditciiye electtode are in lotitc communi- 
caJion with the c'aroer, atsi wherein the catiier is ia commtj- 

is nication with the banier roaaibrane contacting satface. In 
smother aspect, the piesest inveniion ieatnrea a itiethod of 
aditiirdsftetirig electricity to a htunan barrier m«mbrati« by 
applying to &s tttembisne such a iisvk&. In^ioQseraitpect, 
the present invention feattrces a method of tteeting a skin 

40 conditiQO hy applying to the skin such a device. 

Ia aoothier s^p«ct, ths pteseat invention ifeattjres a device 
hafving a battier membraae contacting surfece, the device 
containing; a power soutw; a fsj«t conductive ftlwUxyde; a 
second cofidactive electirniti; a first light emitting diodo; and 

45 a carrier cow.-jiniria; an acti^Tr ageoi; whersin the po'^er source 
is in eltsriric cofflnj!i;.iication v;~nh the first co»ductiv..> eiec- 
t.-ode, tjje .wcond conduttive ifiecirode, and the light emiUing 
diode, and isfK-rein tiie device is arrdng;ed si;chltiat iijiht Jrotij 
ihe tifst iigJat eo'iitting, diode aad the c<':r>tef are in coni.nuni- 

50 c.iiion w;th tiis ii.irrier tr!e.'j)brf:(ic- cont,i!.,!in^; smfacc Jn 
anotiier aspect, the present invention features a tnethod of 
adiYiintstersng an at tivc agent to a humaji bm-ricr snerabj:ane 
by appiyingto the raentbrajiesiich a device hi another aspect, 
the present invention tbatweis a meihod of treating a skin 

55 condition by applying to the .skin such a device. 

In another aspfis;t, the jiresent iaveatioa featares a method 
of treatiag a slsia con-Stion by aj^iy ing 10 the skin a device 
having a biuncr mcmbraiss contacting surface that adminis- 
ters an oxi<fiscjng agent to the harrier membrane, wherein the 

£0 device cotiiaina: a power source; a iirst condticiive electrode, 
■wherein the fitst coadttctive elcctmde is an inert anode; a 
second cottductive electrode, wherein the second condnctive 
ejccuodc is a cathode; and a tanrier contaiitinfi water: wijereii) 
the power sottrce is in aieeiric coomtHriicttiori ■A ith tiie first 

fcS conductive eiectrtjdc and the second conductivi: olecti(xio, 
wherein tiie fti-st condnctivc eieclrode is jjj ioine cottnnuiii- 
cation with the carrier, wiierejfl the oxidiwtg agent is geaer- 
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elecinjj.t \U\ Ujiu uic riif j ana wi^n, n ttse carrier in m 
com-nj. 11.1 1 11 It}- tJ t^ir-"^ tnmib'-^ e cotte(,ting s«r 
feet L 11 1 fjct t}-' (.t-scnt jtt t J(OB usitwws a 
jneihod oi adajiafstoringsas ox3iii?:((ig ageui lo a barnerroem- 5 
breuieb) applying to lite m-rnlu n such i dtvice 

la another asjiect. the {a-esent jjcivaiition tetiures a itiethod 
of tteasmg a skm ooadifeon &y applvfng tti &e skin 3 dewice 
having a batrstsr luembratie cotiuit;t!»g surtace tiiat adanms- 
terb a reduung sgesit to U c j iintr mtubriine, i herein the ii> 
dwtce coata»os a powei wiircc a frs* conductive eJettrtide, 
\vhere<t5 the firit tonJu* t ve t, etirjJe >!> Ha tatrt cBihotk-, a 
<.ts,oa ? <, 1 iiivDve eiean de w'krt-iri tlit bctxttJ tOHCiacfive 
(.'vti'i-i't 1^ 1 lut,^ lad n,irp<rco tafningwafcr Vtberein 
U t fov tjjvt i ft tki-fni. onin jn^i.a ion with Eht fir,! is 
coidijci \e ekx. i^^e i ni i^^ tii^ ciiiid„ ti e e'«. jua<f 
whiJreifi (he (irst (.■tiijdiiciive dec tri\k- |■^ lu ioiv.;- co>r;rHii;v.- 

jili-'d by eieciric cm'fcnt p,i;iSi[i_sj ;V, >n (xw sirst c^>t!c; jclive 
eiecimde tmtiUgb. slie t;arrier, and v,hereai the earner is in 20 
comiijur.icatjoa with the batrier aimtiriuie eont»ctiiig stjr- 
taci;. in ;jnotb«r aspect, the ptesotit iDvctilicin feature a 
metiiod of adjniaisieriDg ao miBcing ageni lo a barrter mem- 
brane by applying to ibe iaenibt8»e such a device, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 IS a cfoss-sactjona! view of am ejabodimestof the 
davjce sDitable for practkiog tlie taveation, The bntteiy 320 is 
locsted at the back of the device 5O0, 

FIG, 2 is s crass-sectional view of one embodimern in 
accordance with the iavention. Ilie bfiUL'O' 320 !i cirsbt ■u!«d 
in tbtf tamer iayer 120 of Uie dwicx- 500 

FIG. 3 is a cross-seetioaas visv; uf i-.i? eu,;K!.j;;nt.r:; i;i 
aecordaace with the iaveation. The h-avjsiy 320 ;s ea.;5:t-iica 
in the carrier layer 1 26 tbst is enclosed in a chajnbtT 1 66 with 
an opeaiag affixed to the reiesase liaer 100 with 3U adhesive 
layer 130. 

FSC , 4 is a top view oi oae einbotiiiam ia aecordaace w jth 
the itweolJOH shwiag Sie condactive elcottodcs 140 and 240 
and earner layer 110. 

FIG. 5 is » top view ofoae embodintettt ia accordaace with 
xhe lOTesttfioH sbiOT*jag *c coaditetive clcctrates 140 and 340 
aad c«roer layer 129. 

VKi. 6 is a cfoss-seciianal view »f one entboifisneni ia 
accordance with the iavcatioa. 'ITw device S88 coataias two 
electrode assemblies 20S aad 600. 



uon) SttUi (BMruotJOtb ffwv bt pra t i )r th k Rt iib i 
uisert, orofi any additioaaJ paciEaQ,iaa. 

In oae .isjiect the pfes<sit iv i,n*iii i urt^ roi it j^g a 
device oi tht prcscat la/tatu i tor jts ntuiJed u<.e VAi i is 

m£ h'-diT^U-, t pn (1.1, tint ifi-ii-de bat are »ot Jitmted to 
•wntteti ji) jr\vrt)d i »eitsTtadeoatb.epiod«t.toria 
stottts tnjg^/ rws u*.^ iiTc rHl« televtstoa, lateraet, aad 
the like. 

A:> «!>c<.i ilea ill j! inu ^.l.Hl,l !\-jcw,p£abk Ws^dir^ il at 
themgreilicnlsvT K Uiit, Icnn t't.'s ubesafcwiit lefw Nt^m 
cot^f.t !'i"L_ itk'- itniViit(eg theilti) o "nucn-x.) 
V, h...j, „.-,,,,T;:>^liO(i.!\. ,tu.1<ib,i)„. (rnutico. 



Si t i L'^i'i.t, i (jurof thi. T^np =mcii Mjftit, t-nt tu 
provide, th,. dv-vj^d bcn^M it desired bu liA^ ^no j^b 
to avoid si-rn j-j side ei5ect'> T{ia:s-<is wideOct-tfse-anouatyi 
tiie ittgredttfsa or coiapositioa wiiJ vary witf' the ansa bc^uj. 
treated, the age <jad i>kjB tyjxs of ibe eod u^ey the ai 



employed, the particaiar ctKttset^alivraccef^ble oam«r uti- 
lissed, aad hke factors. 
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DETAILED DESCRIPTION OF TtiE INVENTION 

it is believed that one sJdiied fcs tte art can, based apoa the 
descriptioa hereia, utiliKe ^ pres*9tf iuveniioa to iu> ftdfefi 
exttsnt. Thit f(?!Iowtig specilic (.'labodiaieats are to be con- 
strued as taereiy il3\istfativ«, aad (iot Ijiaitattve of the remain^ 
<kr f)f the disclosure itj aay way whatsoever 

Uales* d^>fuied othenvise, ail R'chaica! iiad scieatifie terras 
used herein have the siwie itieaningascojainoaly uaderstooU 
by oae of otdinary sfciii i« tlje art to vthich the iaveotioa 
bkon^f. Also, all puhiicattons, patent appiieslions, pst^ts, 
aad other t^^aces mentioned h&cma are Iticorporated by 
refmsnoe. Ualesss otSjerwise iadicated, a perceiitaiie refers to 
a perceatage by weisthi (i.e. . % <y//\V)). 

Wljai is TOfaiii b>- a "proAif^t" is a ptiyjuo; couiainitig the 
device in finished pac.k.iged forfU ia uuo erabodiawnt, the 
prodtjct contfiias iasmjctions direciiag the aser to apply tJie 
device to fee barrier maabratte (e.g., to treat a skia coadi- 



ciro'i.^. ! uiif vi.hunr«.,i!ati a ud ^kia d tK 
'flu pi-tVL-itjns ti Jt.ixliiL'.ttMt. Ri^ii"- !ko<] ^ryof 
j< eitxtr i,it\. 'tg *o irduct i d!,i>^<il>!t a o! pen a.^pofiStj 
a«fJ/or at) active agent into 3 hamer nuisabrfine, la one 
etabodinient, the device of iJiO presoat invention is a seif- 
cojitained device coniBining a b;Ktery as power BStarccs and 
two conductive electrodes in eieciric conimimicatifin with the 
positive aad aegative poles of Ae battery. By 'eiectrie com- 
moaication" is tneant that eJectmas t^a pass between the 
elemeats of the device (e.g., between the posrer sottaie atid aa 
condtictiwe electrode of the device), 
fa ofie ejcbodimeat. ih<t tv.o condutiive oiecirodos are in 
us iottic cortJUiviniwiiion v;it>: the carrier coni.-jiaisig aa electro- 
lyte. By "ioaic ctjniaiiiuicsfion'" it tacaat that nm-^ vif (use or 
ftiore vsiecfxtJh'tes in the C:irrier are la contoi-i wstii the con- 
ductive eiectnjde. Has eScctrode configuration differs fiwta 
those ia oDaveatioagl iotiiophoresis devices in wiiich each 
50 coadticri\"e efecfi-ode h in coniact with a separate carrier (e.g., 
each elffcirode is foataiaed ia a separate cctapartment and 
aSsse^J t<} the skin with eitvtj-ic iasidaiiott between theta ia 
o.'dw that aO the electric ctirreti- travels through tiie skin Ui 
cc'tnpisic the e'eciric circaii). An advaniage c>f such an 
55 embodimeat of the priaseat inveatitia iticiudes the cnpahility 
tif delivejSng siaaJhaatxiusiy actT\'e agams of «ppo.siiB 
cjjarges from the saiat; carrier into .subsiaiitijdiy Uie sjfne .'.kia 
.site antter the conductive eiecta>de.f , 
The device consaias a barriei- atetabraoe coatactiag sur- 
60 face. The device is arranged sach that carrier is in coBunuai- 
cation with the hacrier membraae voatactiag tiuc&ce (c.g.« 
sajch that dectriciiy and.''or tito active agent may be adasiais- 
tered from lite carrier Life fhe hairier njeciibraae). in one 
nabodiraeat. the oarrit-r ii ilw h<im:tr mwabruat- ooat;«.-iiag 
6S SHiface (e.g , the carrier i:> n iiydrf-ip,*-!; Tn one ernbodiatent, 
the device coatain.^ a light eaiiitiag diode such tfet light srotn 
die light emiitiag iliode isf in coaaauaicatioa vrftii (be barrier 
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mt! mfoisi m cjontacd ag surface {eg. , sucfe shat the light may be 
adnikvistefe^J to tjje barrier metnbraae). 

In one erabodii-neni, i!ie device of the present jjjveijtiotJ 
deiivej-s ao atiive agtujt into tlie banier tat-iabiawB, 'His aelive 
agputs ta bs delivered by ihe device of tlxe present iamitioa s 
i«cl«de active age«Es eiftier xaitiaSy incotpoiated in ihe car- 
rier or electrochemjcaiJy geoetated by the electric cmneot 
passiag from a condBclive efoctrtjdc through the carrier «jijr- 
inguse, 

}\>wer Source 

Tlie power ioureo may be convenuonfi! dL-eot ciiri^^Kt ; UC") 
or piilsod DC, sticii as that disclostxi it! U S M. No 5,042, 
fTS. iiiont-'tmhodinioat, thectttrem dejxsih'to be used by the 
des'jcif In Ihe present itiViirition {cvirrent itileasity per unit ar&i 
of lbs borner tacmbrane) is. generally loss than aboxit 0,5 
faA/ciH*, such a* Jm that} aboai 0.1 stA/cwt or less thaa 
8bo«t 0,05 HiA/cni'. In one etnbodittseat, the power stniice 
jKOtinces 8 volfsge of ftoni about Q.l volts » abotJl 9 volts, 
such 38 from tixmi I fa about 3 volts, sH<di as about 1^ volts. 

M QOie embotiJjncttt, power sasree is a bsttcty {e,g., a 
recbsigeable or dii^sabk battery }, Is oas eotboditnent, the 
batieiy is a disposafoie b»ttety of stnali sbse sastable for a 
weatabte patch or facial mask type adhesive <ievjce, 
Gxsroples of suitable batteries indade, but actt iiiaileii to, 
button or coin battarses such as silver ostidc, Ittbium, aad ziac ' 
sir baiieries (which are lypicaliy ased ia stnal! eloctfonic 
devices), A zixic air battery is pfHcflwJ becaaac of its smaJ! 
siM and iiigh energy deasily, as weii as its environmetitai 
frietJiilitiChb TKanipics oi /itiv.- a;r batlisResiaciude.but are 
tiot iuiiiial tu, l;u«5,i» f AC"> atid ACi»?230 (Emeady ' 
Battery Co. {jic, St. Louis, Mo.). Anotber preferred battery 
for the device is a fiescible thia layer open Kqaid slate eJectm- 
chffictticai ceS hatt«y, stjch as b bsttety d^cnbed in U.S. J^at 
No. 5.897,522. 
Can-ier 

Ibe carrier of thft presstit iaveattoa is ti liqwd (e.g., a 
solution, a suspensiots, oran emalsioa whicti msv n<t imttto- 
biiiit\5 ttjthiu an abborbeat matssiai such as ^u^e or tion- 

oven pad), a semi-sohd (e,g , agel.acreaoi. alotion,imcro- -lo 
emulsiOij, or ii>d«g«l), or a solid (e.g., a lyophifizsd 
eompoHiiJoti whicb mdy be rsvcfaf!lit«t*«{ by adding a hquid 
poor to i}>£i) iiiat during use isopableoJcoftductingeiectrjc- 
ity from dooadtfi. Dag etectrocie (s.g .the carrier tuntamsotn; 
or more e!tctrol> its, ana vt att-r) - < 

iixanipies of eiecm.iytcs uwhidi;, but are not timstod tv, 
pt),jrtn,Si;emica!1\ accept .hie oi-jcinc ami t Tjawu s,>!tb. <n>: 
bufiere L'x<(mpiti >- ^ '.'i , w u ^ ' .! '■^ imX i.nutiai to, 
(.tjiorjde !>ii!ti (^ii'-< " J' . -.jijjit tbiorKie 

nesium chloride or oth-.-r cbioride salts), as v^aU as salts of 
sodiutu, poiassiunj, hthjum, tateum, aiagBcsioEa, stfoaUutn, 
flaoride, iodide, bt»au<te. Examples of baffers iaclade, bm 
ate BOt Jsjaited to,pho»p}j8tess citrates., acetates, laciales, and 
borates 5j 

la one mbodjoiait, tho e'.ij'j'fclyte ;^ ^.n d<.ir.e agent w 
becomes an actne aj^em sf"7r ihe pasjsii^e uf the eloctne 
entreat throttgh the ciimer, nxsoiple.* of such efccirolyte- 
active agents tnchjcle, but axe not ijiaitcd to, sahc>-iii; acid, 
salicylates, aitd otiter weak acid wosit bas« aeiSve agettts. so 

la oae Ciabodiineat, tije carrier contastts w-ater. 5a a &rther 
eEabodi)33,e«t, the carrier may also contains tms or more 
oj^;amc Milvuni hxijiaplc!. vt ot^aaic solvents iticJude, but 
are iio! hf liisi.} 10 -ii^nt'hyl ,v irbi^ie 'sopropyhnjnsiate 

etftbie oils; mmsral oiis; waxes; j^ms; synthetic and natural 
gdhng !ig«its-, aftoinols; glycols; and polyois. 



Examples ofgtlycois include, but are not limited to. giyc- 
erin, prcpyletje glvt;;.-!, buiylene glycol, pentaiesie glycol, 
{lexyJeue glyco), pf>lyet{iy!ene &5ycoi, p(vi)propy!c-ae g!>col, 
diethyfeoe giycol, tricthyiejie giyw!, gJyceroi. aiid ijexar,- 
«triol, and copolymeis or oitxtunes tiiereof, Hxaniples of 
alkanolst iticltjde, but are tt»t limited to, those havirtg fiotn 
about 2 carbon atoms to about 12 cariwa atoms (ss,g., Jkom 
aboBt 2 eatboa atoms to about 4 carbon atoms), sticfa as 
isopropatiolandethanol, Gxaawies of polyo! s incittde, hot are 
no! limited to, ibosc hrivifig frun^ .jboiit 2 Cisrbon atoms to 
about 15 carbon ai-sms (e jj , fh'.T: iibuut 2 cijibon atotns to 
about JOtaibon stums') such tfe ptopylcse giycol. 

Tiic ofjjanii; j;jivoii:i, niay be ptf^eiii ir, the carrier in as* 
amou.fji, ba-sed upon the ictai weight of ti® carrier, of fmra 
about 1 perceatto about Wptsoenl (if.g ,froEaaboui5pefceat 
toabf)U\ SOpo cerji). Waicrniay be present in ihe carrier (prior 
to use) in an aniiVJiit, based upon the iotal weight of the 
carrier, of from about 5 percejjt to about 95 pai«snt (e.g., ftom 
about 50 pcreejii to about SO pcrceat), 

TJio cariKT rt'i.'-y ■'•)fx> cvtiHihv [^rewirvatjvcs (such as trrcstil. 
chlorocrijsfti, boayy! aScohol, methyl p-hydroxylhenzoatc, 
propyf p-hydro\ybeni:oai.\ phcaoJ, tijimerosal, be««aito- 
niuffl cfiloride, benzeiiionium chloride, and pbenyhnercoric 
nitrate .Nt^Aili.'iing astssni;; i)r iintiaxidants (such as ascorbic 
acid, astorbiv- acid esJers, butyihydro.Kv ajusole. Uityihy- 
dnjj;y tohienc, cystemc, ^^-ilocty^vyBie«lc. sodjum Insulfjte, 
SoduH.'i ;s.i.'lii-isu:rat-, sj.i;am fdrtiJjiidfhyiii." utJu.ijJ'ite. 
acetone sodumi bisulfde, toc!.)pheA'!r>, and nord'h>drc>gU3i- 
arelic acid); chcisliag agents (such as elliyicacdsBniijieiei- 
raacctic acid sad it^i saits), bufferi (such as acetic acid, citric 
add, phosphoric acid, gltitamic acid, and saits thereof); and 
tooici^ adjustiiig agents (such as sodium cJiloride, .sodium 
sttl&te, dextrose attd giycertn). 

luotJB emboditJ>ient,thecarrieriaay afcocoaiajn asosposd- 
mg matieirial and/or a fiuid-ahsorbitig material (e.g., forphya- 
caJfj si.ibiftzitig the ingredient,!; of tbs^carrier) B3tamp!esof 
suspending mat e.nals include, hat ai-e not Juwtedta; cottm- 
based gaujx'; non-woven pads asade oi rayon or a mixtare of 
ravon, polyester aiid'or othcj polyrae, fibers, open-cell foam 
and spottge-like materials contaned of poiyxiistiianc, polyes- 
ter and'or other polymers, and cross-linked and noncross- 
hftked gelling materials, such a,<. pt)lyacfylaTOide, po'yvtnvl 
alcohol, gelatin, hydinxyaieth>;ceU'i!ose hvd,o)t\'ethyicei- 
fulose, h>(!.-oxvprrp>",cel1u. ist;, nn!t.'5v;cen'jlo^,e .snd c^ir- 
bojtymetJjylcel! utose. 

fcnaiapx- of iojd-ab>.' ihtng. imtcn'-l iscUidi^, but are nut 
bniiied to, cn)^v-l-nk«: aui; uon-cwss-JuAni itii"-} 
■.^'.e'.i.ibie poljtner^. iuch *jicr-,->Ai-iIiet! ce)iu'»s.e icri^.i 
Uvv!, i^t; § , ojeai^iit-i3ufo..c (KVh h>dro'(.>etijyl meiJivkeiiu- 
tO!-e (Hky.A) f3\di-jx>pr'.p>l fnetbylikoetl'j'i.tse vHf^^^^. ) 
ethyihydroxyethyi cellulose (PKFC) hjdnjxyeihyti eiioluip 
(HtCj iiydrox ^ropyiceliolose fH^X"), jaJ c,«-bt'\yiaesh3- 
ceUulose (CMC) and tiicir aaltt) poUvutvi Alcoh'il'u'VA), 
polyvinyfpyrrohdime 0""^f)- po:yetb>;ene ox"ie (?Ft,)i 
polymers prepared by awnr-merssoch as hydroxyeth^ ! meth- 
airyiato (HbiM'\). hvditxyythoxyytir,) eiatlij.cryKit« 
(HPl-MA^, ji>dfoxyLhctht xjctjl mofl. ■i.nhil^ (,HU1->M A), 
methyoKyeihyl metiiaciyidie (^^B^:A), mcticxyetnoxj eihyl 
methacrj'istc (MS3iMA), aiefhyldiethoxyethyl methacrylate 
(MDEEMAJ, e*hyl«as glycol dimethaciylate (EGDMA), 
n-vi»yl-2pyn»!idooe (NVP), aicthacryiic acid (MA), and 
viayl acetate (VAC); poJycryiamsde; gelatin; gutns ajtd 
polysaccharides suchae gutn arabtc, gum kara>'a, gam traga- 
canth, gu» piM j/um bi-i-wn , ^!pl!■l^ a,-i<1 and their 
salts, poly ethj lid' w gh'coJ iK-Ar), pniypiopylcne glycol 
(PP<j); atsd clays or other sweilabie minerals such as benlo- 
mie and moatmonlionitc. Hi*; amount of Said ahsotbable 
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Hiaicdai in tite corner ivioy r^ngc itom ^slvwt 0.i% to abwit 
Qi'^'o, by wei^M, MH-Jt as "frcm abdui 1% lo aboKt 20%, by 
■weight, of ihe carrier. 

Aiiciher ambiiditfient oS the present invention is dipscied to 
pmmig one or tuore inert coaiioetive eJectrodes in order to 



(caSy teaciive h 



s in situ ja tiie earner 



Such oxidimg or reducmg agemts cm be used i» active 
tsgmts » treat barrier tBcmbrfme wndjtioas. 



carrier according to the jfaesens invention include, but ais tjot 
iiniited to, water ajrf ooia}>oi!ads contatujag liie eiements 
seiecled &ora Uie Pe!(0^^lc; TaMs; of the KteiinaiL". VIB ami 
V1I8 (such asoxygOH, suJiiir, t^jwnne, cbJarine, broiaine, and 
iodiae). 

In one crmboduBCJit, the rsacti^e ruateria! reacts wilh U»c 
inert anode lo form ,«i oxjdsj'ing agcnl. Exampie;. of s'uch a 
rtteiciiYe inaienfi! itic;i«des, but is not luritied tvi, tlie ions OH", 
rr, 5~. fir, So/-, and fiCOr. The present device, ihits, 
eoables lo gederasiun t)i o:<iiii?,ing agwiw, such as nascent 
oxygen (it J;. . sirigiei t-ixygesn), ciiiontie and chlorine Jioxide 
gases, which src difficult to fomwiste ia a coiwentionat lopi- 
cal product. 

In one embodjmCQt, tiie reactive materia} reacts with the 
inert cathode to form a reducicg agcni. Examples of sutii a 
reactivsf material incfectes, but t.<i not iinttted to, oxidired or 
disuKJdc rorra-i of (hto-campnumis with oue or more sulfhy- 
dryi fiitictiofial jiroiips, ihio-coctaiuing amino acids and Uicir 
salts or esters, and sajfidies. Examples of such thio-com- 
pomds indude, but arc not iiraited tt»; thtoglycolic acid and 
its salts, nuchas ffaioglycotales of calduni, sodium, strouivutu. 
pttta$!»»a), attunottium, lithtom, magttestum, and other meu>t 
salts; thSoctbylesie glycol; tbioglytMsrol ; tbioe*Bnol; diioactic 
acid; and thiosaiicylic scid; ^nd^eir salts. Examples of tiic; 
t}ii»~coRtainissg amino acitk H»;luiie, but are not limited to, 
L-cysteitie, D-cyst«tjje, DL^snsiae, N-acetyJ-L^cystcine, 
Dt-homQcysteiae, L-cyst«ae.iaetl^ies{er, L-tyateineetl^i 
aster, N-carbamoyl cysteine, giutafiaoae, and cysteamine. 
Exmnpks of sulfides, include bwt aie uot liojited to, calcium, 
sodium, potassitijji, lithiam aad strontium SH!fid«s arid, glu- 
Withione disuifide. Tie inert cathode coav€!rts the afo;eir;e.i- 
ti oned resicti ve ox idiiied or disulfide form of a s«i furco n ui m - 
ing conjpo wad tea thio-coaKiinitJg compound, or a sntjydry i- 
comaining compowid. Bxamples of such a corn'uri.ioa is the 
conversiotj of cystine to cysteine atid *e coHver:;ioa of the 
oxidiisecl form of gfulafhtone to giutathioae, 

la one ej tbodiuten , tite toatentraaoa of tht rt-dU « t m 
L ii m the i.lrftt.r £iiai\ i irig.c t'-oji abuOt 0 ('>J% tu bout ">% 
><, -iifc'Ssht uch J-, in n Jboif 0 1' >. a ibo i' !0%, h\ s^rutght 
vi tfiv' cirpvt hw pi I viliit o''the ^^rrler m<i> ranajr froni 

•vjmplU '^'y ■x>ulj>H^> p'^- tribiv jifimpn2toplI7,<uid 
stnietuibs fron jbon pi pH ■! 
11 iv tr bodtiii(.m Eb« c<ir-tr i. )n* iiti'. <i ddhestv« The 

•fJiesfc I sci< a& y dcvjce io the bsjtm?- mejnbraae 
} > 1 ^ ) t\t pkbuadit mjlJ*- b[itai«:nothm 
i'ia' to s Ik lie's pt i>isohui>leneN indilismatt es thereof 

11 lifto il rubber a i, [lAinut vus thertxil 

[ Nimri^siil iWpedi!iu>iMi*inU«ii.,buidttnothtmtcdto 
Dow Coming 355 avadabie irom Dcsw Ctjmit^ of Midland, 
Mt^it , Dovi CotBHigoX7-2020, Dow ConangX? 2960, <tnd 
Uh 6574 avatlabte CeaetalBiectnc Cotnpaiiy of Water- 
ford, N.Y. Exatttpies of acrylic adhesfves mcltide, but are not 
Itaated lo, vmyf (I> acetate^ctyfatc!) muittpolymersf sfudi as 
Geiva 7^7 1 , tivatlabte fi-ottj Monsattto Comjutny of Si. Lams, 
Mo.; Oei^'ao 7881; Oeiva 2§43; and 1-7H0 medical gjade 
^dhmveivaUabletrom ^ver> Deamson<!fP<»me!,\.}lle,Ohjo 
Bxampleii oi hydmphiltc 3<a>esives mcivde, hut are not bm- 



iied to, giun papaya and oflter natural gums, MC, HEMA, 
HPMC. EHEC, imC, fIPC,CMC, PAV, PVR P£0, KFWA, 
HEP.MA, HDEKidA, MEMA, MEEMA, NiPEll\;A, 
KGDMA, NVP MA, VAC, polycrykmide. getatiiis, gam ara- 

5 bic, gum kaiaya, gtan teagacaatii, gujff gum, gwu betjzosn, 
and al^nic acid and their salts, polyethyteae glycol (PBG), 
and polyprojiylene glycol (PPG), 

In one emfoodtment, tlae (»nceatration oi'the adh^ive in 
the carrier may rat^e fiota about 0,1% to abotrt 95%, by 

Ml weight, snch as from about i% to ahoni 20%, by w^gji:^ of 
the carrier. 
Electrodes 

The condwctive eJactnjdeiS of the present invention m:ty be 
a reactive conductive electrodes or inert cnaduitivu dej- 
ln)de.s. W})3t is n\eant by a "reactive coBsiuctive eiectrode" is 
that Uie conducti\'(! d(s;trod(9 itself goes Umiiugh a chaugs ia 



tions Qcettrriitg with the electtsc currettt passing throogh the 
elect rode durittg the process, in on? erabodittjent, th« reactive 
conductive electrode is mssSs of reactive materials such as 
metal hahcies {e.g,, siiywraiver cl^orsde {AgfAgCS), siivisr- 
.siJver fjmrnide, and siJver-silvisr iodide), in Siis case, the 
primar/ doctiwhemical reaction st the cathode snrlace is 
convcfsiod of sc^tid silver hstMs v> tacta!!ic silver wtih iittie 
ttnw anted consurap^iftH ( f llit; ('Mdi/jng iigents generated by 
tlie aoode. The r&lfjsod !w;fJi.> son< aiay bo subseqaenliy 
oxidi/x'd ic oxicij,-i)ig.sgoits , -;->tch a- c Isloridt^ ioas to chJotine 
(C\.). b\7j(iCihlufO(<s .u.iti {.nno), jiid hjprchionSii io.t.s 
{C\0 ). aiid iodide idiis Ki todmc, 

^ ^\-bM .acsiit b> Mi "jix-rt ouulm-t-vo t itMwK " thfst the 
^ <i<. I' t"c'-.tr.\!i; ';k- f (Xx-s nr.l pi t!!frai^!: a ot.anne in its 
I. ''■--rum! rot' positii r 'noaccmb'iJ'.n-om.the.jnixifi.smsde 
of an mert conductive electrode, so liia! tbe ticcirocaeasicaJ 

. process jI i;*^ -ji^ji-c lJ)c<.*iKnic' j^Cfjt--wtc-.i'\K!i.''!(iii cigents 
such <i3 nascent t>x>g.,-ti (b . by i,-k-cUt,>fy^ t;? .if water; and/or 
ciitorine-contaifuog oxidiztag agents stjch ng cSiioruie, 
hypochlorite, chiorate atsd perchtorate, and ciilorine dioxide. 
Nascent oxygert is an oxidising agens fhat is iahibiti^-;; to 

^ «f<f«, and chsontw-contaifiwg oxitii^na; agents Are iKitcfit 

^ aittkujcrobiaj agent with bac-eriaodal ricti-Wty 

In oae embodiment, the i u«1 coad«cti\ c eiecor^de is made 
of or coated on the sitrfacs with, an iaert tn.it«ria!s such as 
nobie metals (e,g., gold, platiaittm, or gold-coated conductive 

. raetais), cojtductive «ij*on (e.g, glassy cstboa or grapfeite). 

' carlson-etnbedded poJymets («,g,, carbon silicone rubbm), 
cofidaetive eaifcoa polyaier fbatu or sponge, silver Juilide- 
coattid sih t r (e.g., silver ehlonde-coated sjlv«r, silver bto- 
njjide-coaiea stivef , aad silver jodide-coated stiver), aad eor- 



What 



acti^t s^ent 



>iif)ii 



(e.g., a synUjeti 
attiffsiJ owcKUithi-s-* t,MJH.K ^itU ' p Jti t+'e(,i yj!li<. 
barrier niembrsme. 

in o It embixlirrit.r the '■'n r tv. iti i inti Kne ■Had/ 
or<aiti 10 iixitijitnt L\am dtt^t itid an ro <ces 

agents mcinde, but aits not limited to: iietinoidii stich an itja- 

m mom, isoinstmosu ntotrettiude, adapaietse^ tazaiotene, a:ee- 
iaie actd, and tctmol; esiicyfac acid; heQzo>vi petoxtde-. tesor- 
cinoi; sulftit; sulfacetamide: urefj; anttbiotics such as 
telracyBhtte, jraetariadaajfc, and emliroroycm; antcjnfiam- 
matory s^ofj <sach rw fort ic- ovtt i r is ( " j? h\«irociOrtisone), 

i! ibupfofett, naprostea a d Ltf --o wd n udaioles such as 
ketoconaaole and ehtbwi; aad salts, ester.^. antJ oftter deriva- 
tives thereof. C»her examples ot anti-acae active agcaits 



r^iiziniite,c£tiiiphor, Qgiucaji, alUmiyin, iewrfcvv, {Sawjijoids 
■jvtdi .IS SC'V jsoflaTOii<;'.s> 6aw palawtio, cbeistijig agents s«eh 
iis ED TA, lipase inhibjtar^ such as siJvef usd copper ions, 
hydj-crfyzed vegetabte proteins, inorganic ioKS of cliloritiis, s 
iodide, fluoritfes, md iheir nonionic derivBiives chtorine, 
iodine, fiaotine, and ofeer valeaces, synthetic phospholipids 
aad nataral pbosphoiipids such »s ArlasiikT** phospholipids 
CDM, SV, EFA, PLN, and GLA {Umqema, la Group «f 
Companies, Wilton, IIK), lo 

ifa one milsodjmeat, the device of the present iiwraition 
contains aa aati-agjag agetit. Exstmpies of suitable anti -aging 
agents indtsde, bm are not iunitfd to: ittor^nic swisiToens 
ififch as titaiiiujn tiioxicte aad zioc oxitis; cr^samc. suascur^ns 
as octyi-methoxy cinfiamates; relinoi'Js; \'i;atni!i=; suc!i 
3S vitfitniv! P, vitamin A, vitBiniri C, sad viiajnin B aitd vit?,~ 
raia sails ordisrivaiivos such ss ascorbic Acid tt-.-gtuo-.-siic j'ld 
vilianiti t. av-vuue or paltiiitfrte; i\\^ii!s hydroxy acids sucii as 
giycoiic acid, dljit acid, L'ittic aciil, msiic acid, maadejic 
<Tcid, ascorbic acid, alpha-hydiuxybmyritr atid. alpiis-hy- 20 
(irosyisobuiync acid, aip'cia-liydroxyisowipjoit. huto- 
Jaolic acid, ajpba-!5ydf:)xyisovi;Isric iicid, ethy! pyrtirati;, 
gaiaetufCiSic acid, gliicoheptoaic acid, gl«cohepi»no 1 ,4-iac- 
ton«, giuuonic acid, gtwuaofactone, giucurcmtc acid, gliict)- 
roaofeK}«»»e, iBopsxipyl pyruvste, methyi p)Viivate, nuioic 2S 
acid, pynivic acid, saccharic aci^ saccaric acid l,4*1acione, 
tartaric acid, and tartronic acid; beta tg^dtoxy acids such as 
bela-ijydrBxyliutyric acid, bel3-pije»yM»cl3C aci4 andbeta- 
pheny ipyxuvic acid; and botanical extracts such as gxsst tea, 
soy, miik thistle, aigao, aloe, a»gdic3, bitter coffee, 3o 

goldthread, grapefruit, hoeJlen, honeysuckle, Job's lears, 
■iOiCisparmum, muibarry, peony, puerarua, nice, and saf- 
ilo\Ncr, aixi salLs, estcrs.and otter derivatives thereof- 

ia Of!*; embodimcflt, Ujc carrier contains a dcpigmc-atation 
agcat, Esasnpiei. of suitable d<:|»jgniientati<ia agent* incfude, ' ■ 
bBt are aot limited to: soy extract; soy isofiavoaes; retinoids 
s«eh OR retinol; kojie acid; kojic dipaimilsle; hydroquinoDB; 
arbutin; uansexatnic acid; vitamins sach as fiiacin and vita- 
mia C; aaslaic acid; liiioteaie acid and linoleic acid; placertia; 
licorice-, ,trtd t-xtract? .5uci\ as chamoiuile arJ green tc-i; and "'^ 
ssits. es!er-s., ai-d .ither derivativt-s thsrwf. 

In one enibodttrient, the carrier coniains a plant extract. 
Examples of plant extracts inctede, but are not liwiiied to, 
fcviatfew, soy, glycttte soja, oattnesa, what, aloe vera, cratiber- 
ty,haze} witch, altins, »mici}, artentiaia capillans, asisKaniot 
root, birdt, celenditia, chajnomile, c£^di»m, comfiey, fennel, 
gaiJa liiois, iiawttarn. tiowttnynia, hjffincjtn*, jajufee, kiwi, 
licoiice, fflngjKtlia, olive, peppertoist, phifodeadroa, salvia, 
sasa aibo-cnsrginsis, natural orsyntfutiic taoflavoaoidii, soy 
isttfiavofies, naiwrai or sytahetic essential oils. ^" 

In one crabodiincni. the carrier cwataiiis metals si:ch as 
melai iorii or ike powders, lixamples of iucb lu^-dh uicUido 
but aj-c not limited 10. gfjkl stiver, copper, ?.iric. 

tJther active agen-n include :.4ose commonly used for jj 
lopicai troaSmeai and ia tM.'itjietic ireattnej)! of sicin tiii&xtes, 
•jych a-j wpica! rsritibic-iics for ^^-ouiidv, topical aniiftiugal 
diDfs io Iviu^iif infections of tbe skin ;}ad nails, and 
antipsoriaiic drags to treat pisoriatic lesions of the akin and 
psoriatic tmils, go 

gxainple.s of antifimgal drags inclttde hit are not limited to 
micofwsHjle. cconazcJe, kettjcijnazole, settaconazolc, itra- 
conaio!t% ihiconaxoie, voriainaaofe, eiioquinoJ, bifacona- 
zoi'.', !i;rcona;'X!je, biiiomna^oie, tiocoaazole, oxiconazolf, 
sulec>:ia?*i;e, s3?eri-'c.na>-.olf, cliv,riBaa«>iri, imdccyiwuc acid, 65 
J, bui&i»afine, tolnaftace, nystatin, cietopirox ol«- 
e, let binafine, aniorolJine, nahifine. elnbiol, griseofiilvin, 
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and their pharmaceeti«i1i> acceptable is its In one atnbodi- 
mcnt, the aatifcagaJ drugs are aa a?ole, an dliylianiije. or a 
mixture liiereof. 

Examples of antibiotics (or antiseptics J ii.ic.iudo bin are no! 
limited to niuptrocin, neojayetn sulfate bacitracin, polymyxia 
B, }-oRo)raic(n, letRtcycJines (chlortetracycline hydrociilo- 
tidc, oxytfilnwyciine-iO hydrochtoiide and tetoscbt^tiae 
hydfochoridc), dtndantyetn phsphate, gentaroicin smlfate, 
ottstfoaidaaofe, hexyiresordtjol, nsetltylbenaettonhiai chlo- 
ride, phenol, qnalemafy ammonivm cornpounds^ tea tree oil, 
and their phaimaceisticaliy acceptable ssits. 

Hxainplca of atninvicrobiais include b«t are not limited to 
i:alt;s<tfchlorh«x!d}ne, sud) bk lodopwpyny) balytearbatJjate, 
dia^oiidinyi urea, ehkirhex!(:i;ne digiuconate, chlorhexideae 
s<,v',ate, ehloAi«ide,ne iseino.'iaie, and chlorhasidene hydro- 
chloridii liisr i.xi;ion!t antiinicfobials may aJbO be used, 
siK-'f, •■">/ ii .ot->,:;:; cSiloridc. be^iwetlioaitiffi diioride, tri- 
cl;-.,;;.\ ;-, |\ - h, \,>.;;ii;!.!:y!er!e bigwfltiide. cetyipyridium 
tij;^ !,.io ■) o-h>! ,L iJ io;i7.r>thon.ii;m chliinde. Otter aniirai- 
iniited U>: halogensted pheaoiic 
tr!cbfoK)-2- hydrojtv diuhenyl 
omeia xyfeao! (PCMX.); and 
ethanOi, propaaol, andQie libe, 
in one einbodinjent, the aiculsol is preferably at a law coa- 
ceniration (e.g.. iess than aboiR by weight of tlse earner, 
such as less tisaa 5% by weigiit of the carrier) sa that it does 
not cause t«id«e dryitjg of the barrier metnbiane. 
Bxaraples of antiptioriatic drugs or drugs for seixsriiieic 
ijiealment iacl«d)a,but arenotliuMted to, cortteos- 



ether (Tricteaaii r. 
short chaifj aicobt.'i. 



teioids (e.g., hetatncthasonc dipropionate, betaiaetbasone 
valerate, dobetaso! p.^opionate, difiomsone diacetste, balo- 
beia.soi propionate, trismcinonide, dexatnefhasone, jfiuocino- 
nide, fluocinclone acetomde, halcinonide. triamcinolone 
acetate, hydrocortisone, hydrocortisone venat3te, hydfotsrr- 
tisone butyrate, acbmetaame ilipfopionte, iliifandrefloiide, 
mometasoaa fiiiaate, aiefhylpredaisolonc aceiais ), methoir- 
csxatts, cyclcMtporittei cafcipotrieae, aaihraiinc. shale oti and 
derivatives theteof, einbiol, ketocona^oie, coal tar, salicyiic 
acid, m,tc pyrithicne, selenium sulfide, ijydrocorti.'i^ine, sul- 
fur, :!i<;i;!l: -;, stui pnitnoxjao hydrochioridc, and salts, esters, 
Mii >- j ■,. . Jiioreol, EHarapies of iWti-virai agent, 
irc'i,.:.' I s- : y I ,-;>:--<>ii if>,;m!qiiimodar;d i).'5iierri-aiive«, 
pod>ifijv~\, j\\k',p;;>i!!n, infsrfeKin aipba, tK.-yek)vir, lamc>'- 
clovir, v^icyclovij. r^^iiciilos and cidoluvir, 

Fxainpies of anti-i.nflanifflatory agent, inciudt, buf ana not 
limited 10, suitable steroidal anti-i.'jllaai.TjatC/fy agents s-udi a-s 
eorticosscroids such as hydrocortisofse, hydi-oxyJljiajncitio- 
lonc alpharuetiiyl dexamethaaouo, dexatueibasoiie-piws- 
phate, bucfoa\et}i3,',ot]e diprr^iionate, cltihetaiij] vaierjite, 
desonirie, desoxyttK^tascae, desoxyajrtitji)iie.>one acetfite, 
dexatnethasone, dichk>r)s<>,>ie, djflorasoas diaccustc, dillueor- 
ti-'iiinc valerate, fitiadienoione. fii.;ciaJViJyne aceionide, 
iliidrwoilisone. tluinetWeritj pivalate, fitiosinoliine 
soetontde, fluocinonide, t'ucortine buiylester, iiwocortolonei 
fluprednidene (fiupredayljden6>celate, llnrandrenolone, 
hslcioonid% hydrocortisone acetate, hydrocortisone 
butj'rate, mediyipfediasolone, hiamcinolcaie acetonide, cor- 
tisone, ct^rtodoxone. nnceioaide, ilndrocortisnne, diBso- 
rusone diacefats, iluradKaaakine acetonide, raedrysontj, 
amciafel. anidna^dc, betsmetbasone tmd ^e balance of its 
etiters, chlorpiednisone, eliiJarptedaisone acetate, clocorte- 
lonti, descinolone, dichlorisone, diffupradniite, ftscbroiiide, 
flwaisolide, flnoromelhaione, ihipcreiojjc. flupred.^iSflione, 
hydrocijrtisii.ie viji,>rjtf, hydroccmsont: cyciijnentyip.'-opri- 
oiiate, hydrocortmaii?, jneprt'diJ!.soi-;e> parjmethasotic-, pred- 
lusoione, prednisone, becloraeihasoile dipTOpionale. 
betamethasone dipfopionate, and trismcinoione. The pro- 
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femsd steroidal aoti-iBflatnmatory Sx Bse in the j^tesest It^ wlwkaimulatkas (e.g., scalp); aj 

mversik n ij hy-irocortisone Asccoadeiassofasti-kiflatBma- litis (e.g., atopic, ccaiGici, or sebtittbeic dennafitts) atidfer 

toryageatswMchisuseMin&ecomposffioasofiheptesenl psoriasis, 

iavsMtjoa iactades the aoristeroidai aHli-iuitemtnatojj agents, laancHher €a(nbo«it«»»t, the device is astsd Ibrthe treatmsn! 

Ote acJive agents iacfede, bat are not lintitea to, woxinci 5 of nmcosal conditions. Bxaaspies of sociiteiemjeBts indude, 

hsstjing etibsncbg agent, scar reducing agents, analgesic but aw not limited to; ijsatttusit of vaginal candidiasis and 

agems, aaesthefics, bsk growth etteiciag Sfgeats swh as Vagtoosts, gmlal heijses, mi olhrar BsicrObial inJecUoas of 

'1, antibyp^tejisives, dmgs i» teeat coj» the mucosa, 

jiftticajieer agsits, endowine mid mefaboiic medi- AnoOiereiabodtrafiat of the present invsiitbri Is the ftevice 
:s cerSajn desirable biolo^cal responses fliat iBcilitste 
tits ttsaUaept of iJie bartier wemiirsne coodifiaas, Tlsesc 
desirable biofogicai respofises may be j tidaced by tihe eteric 

lieainouBtofAeactiwagKJtiBaiecafflerwiH ttependon c^"^' pass3g« <tough the banier merabme, and/or the 

aeaet««agetttaHd/orfeintmtedaseofd)fidssMce.Inoae «fecttochetnic8!l}' geae«(t«d oxidixwtg matsrisls. toj^fher 

emboditaent, tlHecaofea-tMiatams a sjtfeandei&ctiveataount '^i^ «"g«a«s de!iv!9red by iomopboi^ts fK>m the 

of ^ active a^t, for example, from afaoat 0.001 petweut to ^mbxg barrier eotriitions, fixaiaples of !h« 

aboat20peioeat,bywci^,such8sfioffiBl»atO.Orpe«»nt desirafcfeKspons«iofJj«b3merraetnbr8nemayincitide,bm 

to aboaf 5 percent, by wei^t, of ji>« ca«iar, are not JitaJted to, sebuin (sguiation (e.g., twiaction of seba- 

c«0Hs gjaatt activ}^'), jaMmiion of asaerobotsc nucrobial 

Light emittiag Diode ■ 30 growth and establishment ofafeealtliiermernbfatse to icroiiora 

faojieemtedimem, the device contBijwo«60rmoi»%!it or {e.g, wtlaetson of f. growth and of jinidfiWiirn of 

emitEing diodes. Light emitiiijg diodes (LEDs) ttf oattain imistitig&tty«!ids),bfoodvasocoflstricrioii(i!iws promoting 

s{.t©cuum may be liivorpormd into the cterice lo emit Ji^t to Incal acctjtijulation ofaelive agents or rensovs J of darJc circJe 

the barrier roorohrane {e.g., to treat sSan conditions such as under the isyti 6m to <i©i}.xykeanjg;obi)M), ejAanced tiss«e 

acne and rosssceti), "iTis light enjtliing diode ovay also jirovide zs imtnnnotogical at Stvity (e.g, increased eiijniijasiou of patho- 

a ^giial to the user indicatsag that the device is opcts&ig genie ujicrobcs on ussue's own deiense systeiiis), improved 

properly, ttssus n-isairiBg, (e.g., ealiaaced heftfiag nod Rxi«ced scarring 

Ti3esfpectmnioftljeL8D*saccot^itg.S)fectJmsntinv«n- of lesions such as aciiB ksiotis), and improved keratolytic 

tlon may range fiomahoat 300 nm to about 1500 am, SHch as activity of the carrier {e.g., sol^eaiag of Iterattfi plugs of 

ffomaboiH35Snmtoabo«t tOOOmn. feotie«3aibodime»t,tjie JO comedos lawbitoheads and blsckheads of aw^e, and facilitat- 

raage of flie LED incMes viotei-blue, giaea, red, ami infra- iiig their mxtovai). 

red ranges, eg, from ahosa 400 nm to abcrat 450 am. suchns Inanother aspect, tbe inven^on also features the mefeoti of 

iVctm about 407 tarn to abovrt 420 afti; from about 510 tm to conwrting an active ageat ftom a less active fomt to a more 

about 550 am; fe>m abottt 600 nm to.ahont 700 am; isod torn activs &>m vis anidalioa or (ed««ton via an inert electrode 

3bo«t 1 300 nm to aboat i 500 raa. In one embodiment, the 3S (e.g., cystine to cysteine, disulfide acety1-cy.steine to «ciSyi- 

device ooatBins two LBDs, one tbat eittils lighl having a cysteiDe, and Bftinoltnrettiidcacjd). Tim, an unstable agssn^ 

wavelength of ftom abont ^>0 sm to ttboui 500 om and one can he stored in a more stable form and convened to its active 

which etsiSs light fioni aboat 700 jan to about 1000 nm, fom ptior to administRition. Jn a fiwtter aspect, the geneia- 

Photosensittzer agents, saeb. as 5-aminolaeval)nic acid tio« of leducteg agents by the device of the present ijsvaitioa 

(ALA),h>7«3ricis,StJoto'swottpowdfifMwa8Ct,orot!3fir «> be nscd to stabilize oxygen-lsbile aaive agents, 

synthetic or natatai photosensitijstf agents, may be incoqio- Examples of sach oxygm-labile active agtsttts include, bwt are 

rated into the earner as active agents to be d«iivered and »ot limited to, retinoids, ascorbic acid, and bemsoyi peroside. 

irraiiisted by tli$ device %vi)h L BD's of the present invention. shape 

■:rhe light irradiatSa t! from tlie 1 JiD's, together with the pho- ' jy^ a&y be fabricated into various shapes and sizes 

©sensitizer ag«nt(s)aad otter aforemeationcd active ag«m, « tofit{he.co«tou«sofvario«Baaatomic8ls«rihcesoflheb8Trier 

eleetrf^ciieinicaliy gei^rated oxidwiiife agent., (e.g., peiBx- membranes. For exatnplss, it may be tnadens a whole fadal 

ides, »asc«t oxygm, chtonne dioxide, and chlorine), and/or ^^j^ openings/holes to expose the eves, ej-e bows, nose, 

eJecttic stitnnlation of the barrier m^brdne niay work syn- ^ ^ partial fecial mask coYcriii only tije «pp«- or 

ergisiically to adtieve an improved effii^acy in Heating laen)- fower Jisdf of the face; ora patcii covering only the forebead, 

brane di.<iorders snch tts actw and rosacea. ^ fjjg oader eye region, tiie chi ti and j<w regiots, ibsf neck, the 

^ back, wound, acne lesion or pirople, or other specific area of 

- , ,. . . ■ ■ 1 f ,1 , * i ahanris3rni«anbraije in need of ireatmssjil. 

la one embcKiimettt, the device is mtxi tor the treouneat oi 

a barrier meaibrane eotjditi o.h (e.g the deiivery of m active Devie«s 

agent, light, and/br electricity intc: the membrane snch as the ss One etnbodiment of the present invetifion k sepresented 

skia, s^igiiial. or recta! taucosa bac;ier Hf<fj«bratje of a sdieraatica!3y«i FKj. 1. riiedeviceSOScotitainsaresno'i'abte 

hBinim). it! one (s»hodiiTiej3t, thede\'jce is itSBd for the treat- release liner 100, a caffifirfeySf 120, a first eonductiye dec- 

meet of slcin conditions. Exainples of siich treattnents trodc 14&, a se«>nd eondiictive electrode 2 

include, but are not hinit«»l to; treatment of setie, rosacea, or woes 110 and 2W conaecting the two ptii^ of a battery 328 

Other microbial tn&c^ons of the skin; redaction the visible £9 to idie tsvo opjiosdtety charged conductive eiecincideis, an «lec- 

signs of skin aging (e,g,, wrinkles, saggjng, and age-spots); trie power swSch 330 located m the lead ^ire 22tJ, a light 
feiltciilitis and pseisdo-foliicaiitjs barbae treatment of emittiijg diode p.,ED) 122, a bacldag layer 169 separating flhe 

wounds and iesiciti* (e.g., jmiisneiag healing and star rednc- carrier layer 120 fram the batier>< and a ba«ej>' cover 

tion): sehoni regiilafioos (e.g., sebmn reduction or oSy/shin- Isyer 340, 

ing skn .>pps-*<iM 5.,e in'iibitwn it i;ohb>1), pigmentation «s The gap depicts the distsaoeticFWi^ti two conductive 

regtiiaijon {e.g., redaction of hyperpignaestatioa or pjgmett- electrodes 140and240 tothB fekase Hner (or the membrane 

tation of light skin); hair growth retaiidation <e,g., skin on the foilowfag sppUcstiott of fee des'ice), and the gap "a" t^pre- 
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tivt. (,!i.i.tK>c Itci tnbohmeit thi, nl.'ioti^p d*togap 
b 1 jt taxt.3hoiu <.mh is I astabout 2or3tl«ast jbowt 

Ihe backing hyvi 160 msy be uupcrmcttbie to acuve ; 
agettt contained w«hm 0»e camesr hy^ 129, and JS preferafeJy 
sat perttteabJe to water or oflier soiv«ats i» iJie earner layer 
no rhe b ^ttetv 320 may be eiwa&ed i« sea electnc i^alaiing 
w rtt-TT tnptifrtdbU fx.! incr {nti !>bcwii to tht figurO 

1 idert r?t.\b(. m t rn thnl (s iaipi. mt.il „losv 
poi^n ■> i b J T j>«tbyLne t )\p opv e!t!t poyvjinjl 
(,t ife Kurt.! a r bht t ))f>\. uyl ctiSorftltf 

( -Jt >i il tUrci-fU n k-vHj(.<.!fc!Jtf>ot<!hf)Wn)m 
<. !(. SOiM->pfvi^ uin tin cui ft nt! t It cd between ttia i 
oatsc-> '*2() 41x5 VI ii 1 1 ti t tietji'-it 14" daA( ofiJuUive 
eiectroiie 2-4tt, 

aafurtht tdl difotn' tl^ bj kin^ !n« lb" r>t 

rme an i ^■vclros^e^) n i rdt"- tc In' txte •. is. umu <itio! i ! 

midesjrable dejojTBsnon ot me device. 

Hw catrier iaver 130 is an aciuesive hvdroKci cuHsaiiang 
ihe dtUve age l Le act <, ^enl mii> bt. mttapr "^tu! mto 
the i,an3C laiyvr 120 <js diiioK^c*} ft.oieculvs * nd wtis dis 
p«!i»,asu!idp<«1fclfcS orifqud 1rop}etssuc5n>, cream lotion 
tiuuKon n ujt( t,ciii!snn raicroeiniiiMon antior 3if >ioine 
t-ompcssiuoni Te i. arntr lay^-r 120 nria> aKo wmt tin a MiM 
supporting m(.'r\ g s sfHOS, »on *Wco or spojige-Iikc 
isatenal i, j 

A runovdbk 9m& theet 100 co\eK fb.e earner la>er 120 
The selecuoti oj tbe removabteidme'hxusrlOO i$itep«n<k«{ 
oa the type oi theaiaesive hydrogel vssA m earner layer 120. 
Ilie t«lesase hset sheet 180 is ts.^jcsi!!y a poiymer s{jeet or a 
paper or fabnc coated wjth a jwlynssr, whtch hsB weak.atBits- ; 
loa !o V ml ihe adhesive liv<Ji«gt^ layer 130, UieEdjy sSiow 
jag (ttobe easiK reBSvived &tKa tte earner 3j««r 130 pnorto 
\ise wtttot dama^aog the earner layer 120. Exampies of the 
iioiymers tvpicaliy usetl fortite release iioer 100 ar« silicones 
nd D ) eUi^koBj \]f«,n}8ti\dj s wax naa> be used m Uk. 
Id V 1 ht-'> ivmcr o <,o<<t the 'esedbs, imu 100 

! !i atsdis ion lo. or in hew of. she use of an (Mibesive m ).h«; 
c , iroer ; oyer 1 ;« , i3e\Tca SOi} may fetf iasieaed to ihe barrier 
int;riibpTie ih in adhesive tape, an eisstic hmi, a baud with 
a buckia (sinvi!3f ui a teathiir watch bfind), ora Velcro® band. ■ 

Ju oi--ior ti.^ use li^^ ice 590, thi.* removabic release Jitjersheui 
iOO is, iveied oS, iffid ihe tarrier hydrogej layer 128 of tlie 
dwice 500 js. aftke^-J to a banri w membraoe, sticb as the skiu, 
vjgina!, or rectal nmco.M barrier membrane, ol flieuscff.'llbe 
device may be direciJy aS'ixed t!) iiie barrier membrane ifthe ' 
tijrrjer layer 120 cotii.sins mi adhesive hydrogcj. An eimric 
piitetttial h rippiied acio.s3 the coadtictr.e eiectiude.s 140 and 
24S by sv\ iti:hi)ig; on the pcwur witch 330. Another erabejdi- 
moiitoi the pfe^eai. ir.veatitin. 56 afreseut^d schematicajly m 
Fl<i. 2 ThL'batten 320is iov'^sSWwiUimtJjecarrier layer 130. ; 
The ad\'3jit<it:t: of ihis batwrs' arrangement includes reduced 
bulkiaes.'., e.njjanced esthetics and user coinfort. 

Aiwthsr eiabodiment of the ptesejit invention is rcpte- 
sented scljeniaiicaHy in FIG. 3. Housing 170 contains an 
adhesive layer 130 coated onto ihe rim of the hofising 170 &r < 
affixftt^ device $09 to jacmtwaae dtirfag appHcatioa. The 
hoiismg 170 iTJay be made of Ae same maiecials as the back- 
ing !;syer 160 desf.cribed above, niu stStesive in She adhesive 
layer 1 JO rjsay hp fi !>r(;y;;ior)f jiu^ssim-' so!»'ili!vf;an(i.''or ftf.nj- 
cofifiuctive. Siiii.-Jblc adbcvive materials inciude, but are not < 
iimited ia, silicoues, jxiiyisobatyienes and derivatiws 
ihereot; aciyScs, natural robbers, and combiaatioos thereof. 



Suitable siliu>j*e aJhosjve jitlud-^ bu art, uoi hruied to 
Dow Commg 355 tavaiJabJe tratu Dow Cotmt^ ot Midlaad, 
Mich) Dow Comitig X7 2920, Dow Coming 0 X"^ 2960, 
&E 6574 {availnhle fixitn (.reneral Hieetnc Company ot Water- 
ford, NY) and siijc It. -ros -urt sen itnc sdlii..Mve- suit 
abtt <>cr^hc fcdJi vnU 
acetah, aciyiilc is rtl j 

TliavHhHet > \ n n k. if 1 1^ il St i,i hs fl ) ) 
<-n,Wa i '<5ol t fi jc „<)4o. 7>>0ai.ditj ^rj k c 
dv^i'ubie ii>ii. \.v«^ i)«iii'>)uoi P uit'.siiie <il lod 
acryhc pressare seusittve adhesives. 

When 3 211K air hatterv i<; used a'< the povier sot^rce oi uie 
device SOO. the batteiy 320 is coutafBCted m sac!) a way that 
the onfice on the sieiniess steei eovtsr is ia«»ng the opiKitiUe 
side wt the earner layer 120, An orihce ss made an the batterv 
s <■ o "Np iniiti, ( r h iric in h it crj tlwi is 

\.' s <. \\t,<.i It ipt n K il k 1, t t {a thi 



o<ygfctt HnpcfineabL u>\t. iht r<.u}vd3lc t)\>gen irapw 
meabie cover can be used to begttt (by .removing it} or to halt 
the dectratranspott process oi Ibe devtee <by x^^vmng the 
onflce>. 

In one embodixncf t, *he earner Ia%er (20 t«nt<„tis ft iestit 
tv4o <tUi\e age It cam ng i opo^ite efe- trc ciiai^ts One 
wsamplv v,{ !>uch « wjipo^jtsca is 4 vorapv> «u h ttnti Oingi 
trimabosJiOStoabju i'i wkc^hi,at Uid^ jmsbouiOOl 
to dbout 0 2% of 3 cdU-^nK q>«terf dj> TLaoiiusn ^tiro cro 
hwi agents (iudi j« beiiyaikorti^m ^h jniie bcn/ietboraiim 
t.hlor«lc, inetiiy! beare^otuoin chiortdt aal cetvlpjr 
dimom chlonde), phenol attd/or chlorhejodtue giueonate. 
Hie dcMce 500 of jsresen! loyentiott can smusitsneouslv 
ddiverboth aetjve agetits of <^josite chaiges mto the isem- 
braiie. 

The hacloitg )»>«r 1$8 inay have some gas peraieabiiity, so 
called -'breathafele bacfang". The eKsanples of sach "breafh- 
aWe bactoag"mate«a} aicluijci btSareuathnuted to, a cotton 
or ivnthejR wo^tt* atid conwven f ibnc I f\u such as those 
I ibntfts iieruhe »<iu«or!> timl for h4»A3jje;s«!ii sports ban 
dages. 

i be li(i;j«i.')}> portion ot tiie L tiD 122 is preferable Jocated isi 
tht.' car} icj lf:yi.'f 12f> in ckxie proximity to the skin I.ocaiing 
the light -iDitrctr m Xh^ irarner hi>er 120 affixed to tht; barrier 
,nembrdi-:i: b;is -ir. wdvy.nl:«e ^i-'rfiitiuni/aiig the k'SS ui hj^it 
energy frt^m i-efl(«.iioa of ska sir:.ice la Jiiditiin, a hgiit 
telleclivo layet jtiay be used as the backinsi layer lf>0 (e p.., 
metalizcci poiymer film) » jwiher erfwnce the et^3Cicy of 
photoiberapy, atid to achiei/e rtttire hoin.ogt-tiei,jik ifiadiaticiii. 
The backing layer 1 tiO tniiy opf ion ri! 1 >' be peribru i in! as certai n 
spots; to tnake the Hght visible to the oser to sene a? .j.i 
ifidjcaror that the device is •woi-kiftj> notwtsiiy . 

FIGS, d a«d 5 disclust- one ciTibodi;m-r.t of iSiC wo Jiffcnmt 
configurations ofcoadut'tivv c*ltx'ir(4c 140 aad 24<> it) Ctirrier 
layer I2f>. 

Atiothcf isaibodiineat of the presistU ia^eati^;a is rspre- 
ssRted schettiBtiesdly iti FIG. 6. Hie etectrotr<»n,';pnrt device 
Seo eontaiaes tm electtside assctnblies 2$0 aod <tOO, respec- 
tive adhesive layers 230 sad «i30, respective carrier layets 220 
and 620, fe^pective oondaetivc elecaodes 240 atid 640, 
respective light cntittitsg di»)dej 222 iiad 622, teKp(!ctiv<; hoas- 
mi;x 270 imd 670 tv-sptvdv.^ c]c;anc Iwicfs 210 ami 6 JO, 
Kmeiy ,^20 and electric switch 330. Siuiifrir to tbeitforemfa- 
tioned typical iontophoresis device, the two eiectrode assent- 
hlies 20O and 600 are to he aS'ixed to the batiier aieiiibrane 
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v\i*k an electric insalatioft between them, iste the TcSease 
lioer l&O Js letaoved prior to use. 



Efcaroples of severalcsrneis, indBcStigtije wdgibt percent- 
age range of the ingtefJiente of sach canfcts, are set hrfh ia 

■mm J. 



said Isatrier mmtbrane ooatactiE^, surfeocj aad wherein said 
device is ajkpted to he aflkod to said karrita' meinbraae am! 
to deiiveF {i) saM electric catnsnt from said fitsl conductwa 
electrode, ihimugji said carriiif, ihwugh said barrier tuem- 
biane, and (faioagh said mmet to said secosd coaduciive 
electrode said (ii> said active ageat tfetoa^ said bantisf meai- 



ofsofiwta, 

pcsisf ftiii or I m 
(eg.,IH>fvavf/taK», 



PmpyteBogijeoi 



It JS imdetiittsod Ibat wJriSe fhe Hsveiit ion fias been i Jescritied 
m ctjBjTtfttajon wife the dettitled descnplioa Uisareof, thai the 
forc^ iig<?e:>v-! ipiion is iotetidoJ to iSltistiatc and aot lixmt the 
>ccpe ot the iuveativ>a, wiiich is defiaed by scope of thft 
appended ciajms. OHkv: aspe^-is, advantages, aad jnodiiica- 
tioas are within tlte ciaims. 



Jlu' iEiventior! ciainstitl is: 

.1 . A device having g barrier membrafie co&tactii^ s&rface, 55 
said device ootnprising: 
tt power source that prodtjces coBveaticjtJsl direct etoric 
CBrrertt; 

afirstcoodactiveeiecteodethatisaaauode; ^ 
a second conductive elsdrode that is a cathode; atsd 
s earner fompriBi»^ att active agsmt; 
whesfein said power source is tfi «!ecfnc cofaiatmicatioR with 
said ftfst cofidiwtive eiectrode aud said second cooducttve 
eleetfode, «*creiB ami first condoctsTO electrode atuJ sstid 6$ 
second cottdactiveeJecttode ate in joaic conimuiacation with 
said caarti«f, whecssiu said carder is m cotaiautacaiioa with 



2. A device of claim :t, wHetetn said device comprtses » 
hotiising aad wherein said fSret condocttve eiectrode, said 
second co»dHctive eJectrwUs, and ssid canier srewthin said 
houfitftg. 

3. A device of clstm 1 , wherda said carrier is a semi-soiid. 

4. A device of claim 1, wherein said active ajicai! is se ocifd 
f'rotn the group consisting i-f in .jnti-ac-te .jgent an 
Tosacea agent, an aati-aging agent, a ilepi!2,Eni;nia;ic>fi a^eut, 
aft antiliiotit ageirn, aj) iuUiJungal ajjwit, ju wu-p^^csiitW 
agent, att antinncrobiai agt-.it, aji <i;tti-vif8i a^msii, iinc! w 
auvi-iaflatnmatorj' agent. 

5. A device ofdaini 1 , wiwiiijia sttid acfive ageat is selected 
bom &e gioHjj coasjstingof ssljcyiic acid, beaJsoyl peroxide, 
lesorciool, a ledaoid, and 

6. A device of claim 2, wherein sa^d active ag«»t is selected 
ftoiit the gtOtJp consisting of salicyUcacid,hcRzoyl peroxides 
resoreuaoi, a letiaoid, andsnifnr. 

7. A device of ciatttt 3, wherein said active ag^t is selected 
froon file group coasistit^ of salicylic acid, faeiizoyl pm»xid«i 
resorctnoi, a retinoid, and siiJftif. 

S. A device of cJaitn 1, wherean and carri<» comprises aa 
at&esive. 
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m power stjwrce produces 
win. 



ilt /V k\ I J i-lniT i \\hi.!i. « t! tx MiiirtL pro 
duLt 1 urrt It dwj-s)t> o f k'is bin about 0 J m \'cni' 

li . A method ol sUmtBSlf^iig'^ Otve ageijt to it human 
bamer roembiane. ssid metftod uiiiipnsiiig aiTocmg io sascl 
tnembraae b devtce havtng a bamcr membraoe coatactmg 
siirfece. said device camprntng; 

s power sotifice pruducscss co»v«tt(totia} dinsct ekct»c 
cttneat: 

» first coadaclivie ejertrode tiiat is an aacde; 

a secQttd condacuve d«ctfode thai ts a cathode; and 

a fSimBrco!!ipns«!g an atritveageBs; 
heft-in s-^ici p"i> sou'i-t. li. m t t is. (.tiuiTt inu t;ct« rh 
aid fir. cond«i.tj e dixto) k im! \ai ^ iCt lad ;.ohC t i vc 
eletirode whereit sod firv «dixt eiect oJe ^yJ ad 
Stcconii condutuvt tie!. uxiOt <ia- m Jt-nit. tya u*i.( ^ 



63jd hanicr tjisml rjne coitaclii q irfei.o anfl\.s'> t i 
deviCiJtiehvs;iNi)!Hjidsj!et,tTn,cj,'^ntiK»in •adh t < n^^jc 
tjve(sK«,EK>d«s;,ihr<>tti5Ji!.itJi^»er through s-^d-^irui-rm* i 
hmu} and 'hrtjugh sftid carrier to said second conrfucfjt/e- 
deetmdt md {«) sajd active agvni ttaough said h<in:M mun 
btane ctjatactiog iurli^e to satd >)<»««• ajwabratie 

12 KmelbodoJUainill YihwrnfteaifjooJ the distant t 25 
b<,t^\e(-a Sr^t t^undu^-tftt, tKtiode and tht. kccond ton 
dtiai% e eketfode ind the diitanvc between the first conduc 
!ive «tec»ro(Je8J)!i the bamer metabrane contacimg sarfece js 
aUesslsbotit 3. 

13. Ametbedofciaan II. wherm&ewuooftiiedistance m 
b^eeii the Stst ccnductrve eiectrode aad the iiecond con- 
duotjve electrode aud tiie distance between She first coadac- 
tsv(s «3«(;ttv>d« aitd the b8rn«r m^anbcaae csmtactmg snr&ce is 

St least about 5, 

14. A method of clatm 11, wberetn said fearner tnembtane « 

1$. A method ol ctom 14. whrnsia said skia coxapnses a 
wotiadi 

16. A method ol claim 11. vrfieneia said bamesrmeBiJMane 
ts mucosa. 40 

17> A mmhod of datm 21, wfaerem «atd active ag^at is 
selected fyam die gmup mnsisteig of an snb-ticn^e ag^t, an 



iiiii rosat-ta igtrt ar tji n s itp i>,nj itit ui 

»5.eut aa4atibwi t isstr tn u. li m^iii igt-i. 4t. inti p "i 

aatt-mfiaaiinatoiy ageat. 

18. .A inefhod ai daim M, wherem isatd atuve agtsal is 
selected Jnira Uie j^up oonsistiag of sateyhc aad, beaaoy! 
peroxides, nesoremol, a iBtinoid, aisd snlfiir. 

19 A method of Uam 14 wherein said aetnus sgtnt is 
seletieJ from fh«, grt jp « tiststaig oKi} c^l}c au 1 ^(.fiiOYl 
petoKide. resoiciaol. a rtiunoicl, and suJlTJr. 

20 A rrttaiixf t. f fa^aHii, s skir v.i id. 10a ^an mi..lhod 
CQOiprN ng jfTtxm^ + > sdid -Air a lev ^.e htvj)|j 1 brmer 

o ptiWLf jr<,<. t>t (I J rfx I t ^ r% thk nn! direct eiectnc 

t i ci,! jjtti u (.Kimdc to is ia <j locie 

T t (,i<vfjxKletfcati!i3v8iliode iid 

a earner comwisifij- aaacfwe .agent; 
\v ci \ i ) i. s iiTCi. (.1 in electric comirua cait nwtJ}- 
iwJ *i i, i ixliodt 31 d bJid <;« )d tf iincti 

ccondc- uiiLi 4, <.< 1 (u fii*nirin k»s Ui 

sdiJ b<>iTn.r n tmbrmK (,oi itti ig. sxirt mt* aLuvib i>s d 
dcv iM. dthvtrs 1) iaid Uti^jrit turrun *rv^m sa d !u st widui 
ti\ev.!i.ctK>dc tliToagiiMidcf n^r tji cu^ said oa.ner mem 
brace and through sa J earner !o bin I aeciii wmduct vc 
ete-iradte <)nd (h; wid aU«e asjeit Uux Jgh idsd bamer ntm 
bianc coatattiflg siurftct to id d b<irnci- mcmbi lae 

21 Awe&odof Jiui2f> wherein .,aiJ 4jn<.Wii lonis 



22. A meiiiod of cbim 20. whecfiis isaid iikm condiuon is a 



23. A method of elaia 28, wheaem smd shfi coadttion is 
excess sebum ifecie&on. 

24 A me«hod o! "U m 2ft ^ht eu sa d ikta ca (dittoii s 
excess skkj»gmt-atatioa. 

25 A fnetJiod a m 20 \faeii.!r aid active aj^ent is 
selected troin the group oasis.^ig )fsahc !ic«cd beis/o-sl 
peroxide, resoneaioi, a letinoid, ano sulfur. 



